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that there was a constant production of thorium X by the thorium;
and secondly that the radioactivity of the new matter decreased steadily
by an exponential law from the moment of its formation. They extended
this rule and showed it to hold for other consecutive radioactive sub-
stances. The statement actually made by them in italics reads: "The
normal or constant radioactivity possessed by thorium is an equilibrium
value, where the rate of increase of radioactivity due to the production
of fresh active material is balanced by the rate of decay of radioactivity
of that already formed."
Rutherford was a wizard in the measurement of these quantities
because of his long apprenticeship with ionisation at Cambridge. He
was equally expert with an electrometer or with that simple but tricky
instrument, the gold-leaf electroscope. The chemical difficulties were
not small, because some preparations of thorium give off their emana-
tion freely, while others have the habit of occluding the emanation.
The rise and decay curves were subsequently shown to hold as between
thorium X and the emanation; uranium and uranium X; and equally
between radium and the emanation from it.
The rate of decay of radium emanation was published by P. Curie
in 1902, while Rutherford and Soddy published their result in April
1903. So too Becquerel had published in 1901 the rise and decay curves
of uranium and uranium X, but the theory underlying these changes
indisputably rests with Rutherford and Soddy. Every subsequent dis-
covery in radioactivity has confirmed the laws they stated in 1902,
Those who find more interest in the human rather than the scientific
point of view may like to turn to page 342, where are the Rutherford
arms> after he was made baron. See how the shield is divided into four
by a St Andrew's cross of bent lines. Those are the decay and recovery
curves discovered in 1902.
Rutherford and Soddy now directed their attention to the character
of the emanations. Sir William Macdonald had presented a liquid air
machine to the Physics Laboratory* It was duly installed and, as
Rutherford stated, " Canadian air was for the first time liquefied".